In all practical engineering applications, when we use the different components, normally we have to operate them within the certain limits i.e. the constraints are placed on the performance and behavior of the components. For instance we say that the particular component is supposed to operate within this value of stress and the deflection of the component should not exceed beyond a particular value.
To express the deflected shape of the beam in rectangular co-ordinates let us take two axes x and y, x-axis coincide with the original straight axis of the beam and the y -axis shows the deflection.
Futher,let us consider an element ds of the deflected beam. At the ends of this element let us construct the normal which intersect at point O denoting the angle between these two normal be di But for the deflected shape of the beam the slope i at any point C is defined, This is the differential equation of the elastic line for a beam subjected to bending in the plane of symmetry. Its solution y = f(x) defines the shape of the elastic line or the deflection curve as it is frequently called.
Relationship between shear force, bending moment and deflection:
The relationship among shear force,bending moment and deflection of the beam may be obtained as Differentiating the equation as derived Therefore, the above expression represents the shear force whereas rate of intensity of loading can also be found out by differentiating the expression for shear force Methods for finding the deflection: The deflection of the loaded beam can be obtained various methods.The one of the method for finding the deflection of the beam is the direct integration method, i.e. the method using the differential equation which we have derived.
Direct integration method: The governing differential equation is defined as
Where A and B are constants of integration to be evaluated from the known conditions of slope and deflections for the particular value of x.
Illustrative examples : let us consider few illustrative examples to have a familiarty with the direct integration method Case 1: Cantilever Beam with Concentrated Load at the end:-A cantilever beam is subjected to a concentrated load W at the free end, it is required to determine the deflection of the beam In order to solve this problem, consider any X-section X-X located at a distance x from the left end or the reference, and write down the expressions for the shear force abd the bending moment
The constants A and B are required to be found out by utilizing the boundary conditions as defined below i.e at x= L ; y= 0 -------------------- (1) at x = L ; dy/dx = 0
